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CHRISTIE KOONTZ
.1

Using Geographic Information Systems for
Estimating and Profiling
Geographic Library Market Areas

A rfifi~/ilion oj t~gnl s~rvice or mark~ ann is difficult for publie liwQ?'J
-JI1f1nng~mr.nl ti,,/' (0 limit/ui lll1n1lahle dat.n ,p.gnrdi~lg u.vtr 1'(!siM7Ice, and
'b1l:awe /Nopt, "In)' (TOSS service lines for Wi'y "umb"r o!r,a.fl)}lS, l1rt au
occura(e eslimafe (Iud a sUOSefjfu7l1 socioef.olloudcpl'oJiit oIl/It pograplrir:
markl (0 be smJed (marhef. o.nal)'sis) is essen(ial i/1 artilr If)prouid~ unique
(ommUnif)'-ba..red service.! a1ld malenals, G,ographic in!Qrm~iQn 51s
IM~ (GIS) soj1waf! can Jacililale library marlul analysis 11)' graphically
t51imoli'l{1; gtcgmpllic b()lmdali~-s mrd analyung scrio,couomic dlQraC
{,.,.i,rfir,~ w/Jilill !J",.irdb/,tf mnrJUJs in O'1le on/in,. mTJil'O~mle1f(, This dis
rr/,~~inn iIIIL~(mlt'.r {fl(' 1I111i1y nJ r,l.~ ;1/ lI.flitnn/;ng (lml fnTljlli71g library'
markefs, 71ff z.:tJnll.sTJiU~~'rmdnburgh CculIi)' pl.lblir: fibra7)' SJIltrn is
fUed tD provide Yia/iIfic libraT)' mnrlrel allaiysi.s situalion.s.

INTRODUCTION

A definition onegal !lervice or market areal is diffiwll and complex
for public library management to eSlablish for two major reasons:
(1) libra'l' managers may nOl know where lhe majolity of users reside
due /0 limiled knowledge and data collection. and (2) becau!'ie people
Illa~- cro:O;lI sen-icc lines for an)' number of rea:o;ons (Van House el aI" 19B7).
Hi!itoricall)', the library profession dC"'c1opll mrtrkel .u'Ca~ fWIll the "in
side--oltt" anclthc ~outside·in." The Minside-out" approach would be qurm
thative sl2.nriarri~mandalingtl. one mile service area (Easlman, 19JJ) and
a half-mlle sen--ice area for children (AlA, J956), or optimal service ar
eas for one or one and one-halfmile& in urban areas (ALA. 194-~),

Thesf! parttmeter.s are ba....ed upon a,,!!umption~ that not only do rhe
m:'ljorit)' of lisen or potentia' users Ih'c within thue radii, but the radii
indicate the maximum disUl.nce a user will travel lo the facility. Also,
when branches were placed closer logether before the advenl of the au
tomobile. lOt" on(' mitt' rule was Cl'tabl111hed almosl by default. Diatance
belween library facililies and its cITed on use, and subscquenl'}' upon
market sIze, h~s heen the .mhjecl of sludj' (Grundt, 1968; SchUpr, 1973;
Coughlin ct a!.. 19n; Gcl7., )978; Hnj'cs Be Palmer. )983).

Si7.C' or avcrage r;.trllns in mil('!! of'tllL' ml\l'kel area [ol'library faciJlli('s
has also been the focus ofstudy (Shaughnessy, J970; Coughlin Cl aI., 1972;
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:hlipl", 1~l7:): (;t'IZ, 1HHll; Fn·t's1ulH' I\: lkanl, 1~IH I: I\UOIH1., PI!III; Slwllalll,
rd., 1~1~1()). A ~Lll1m1aJ)' or .'.tudic... or mark<:1 al"(~a sii'.(~ 11atiOlw..irl(' ilHli- ';

\1(.<1 Ihc aWI"':.lge melropolitan Hlmll'Y market hHS a mdiu.'I or two miles
I)almcr, 1981).

All lilt· 'luantitalh,c lItanclnrclll wcrc oHicially drnppecl ill th,· Hl(m..
~ul>lic Libl"<\ry ~ociation, 1967) and the "O\llside-in" approacl1 beK"c{]\,
1l\1mmar)' ()f current I>' tilled methods include.'I: jUlitifyil1g metmrolilCln

nilich markets with a potential population of30,000 lien'cd and the l1l~al~

II brallC'], i... !hrcc to four milcll away (Wheeler Be Gol(lhor,1962); clssign.
Ig each library branch certain census trncl.ll; tlliing existing local go\o'cm
Icnt pl:uming zones; or conducting a sample of regi!llration or circul..
on rcC'ord.'1, plotting the resul!.'1 on a lal'gc map, and drawing largest
cn:cl1tilgcs of pup'11 ations pl'Oximatc to each brallch location (Van Honse
L<\1., 1987). TIle latter sample surve}' method reinforccs the estimate of
Ie markel area thereby providing a more precise definition.

II L~ agreed that aU approaches, at besl, are rough estimales, and thal
)I1lC communities' mar'kets are easier to define thaI! other'S, For cx
Illple, a rura! area WitJl one library sef'\ling a small county would simpl),
IWC county boundar)' lines, while an urban area-e.g., the Los AngeJes
:ounry Public Ubrarywith sixty or more branches-would be more com
lex, involving many more consideralion5 such as distance lo nearest fa
ilit}; transportation networks, lopological boundaries (airports, parks,
lC.) I and the socioeconomics of lhe potentiaillser market
I Across America there are an estimaled i6,OOO public libraI'}' mar-
I

l~lS. By and large, these are branch markets. Estimating Rnd profiling
;le geographic market area is the first step in analyzing the market of
I~ople within the area lo be sen<ed. This market p1"Ofile of the commu
:.ty served is, of course, whal all services and material o{ferin~ arc sup
I)sed to be based upon (Public Librar}' Association, 1979). Yet the li-
I ,
rary manager, through lack of dala and tools, 1S often forced lo haphaz-
Idly estimate lbe market area. Accurafe measurement and subsequent
:~finilion of the market area then, must become a priori I}' for library
!;magers and researchers alike Lo ensure thal use of the library is op[i
:iI.ed in communities throughout America.

iE\oV TECHNOLOGIES FACILITATE LIBRARY
•IARKET ANALYSIS
l

A new technology can assist in the market anal~'sis process. Geo
:aphic information systems have burgeoned within the pRst ten years. A
:lS, as a computer-assisted s}'SteJn, is wed for the caplure, slorage, re
ievill, analysjs, and display ofspatial data. Spatial data describe location
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:uul ~l'C1~r.. pl,jl' rdalio!lsldp.~ allltlllH lllilll(s and IT('IIIS. F01' the pllhlic
lihml)', thi!'i wfl\l1rl dl'snihl' I~w I'daliol1shirJ hetwl'(:11 libmq' WI(' ami II\('
Ke(Jf;rc~l)hk market 0[' USl'l"S liCrV(:(1.

Gl'aphkalmap!'i arr util iZl'rl ill man)' CIS appliC':llions. [I ill; "...ilmat(·(1
Ihat m'lT MO pt:IU'llt or g'!lVC I'll 1Il l' Illil I ded...illll!l involve spt\Lial data, mak
ill~ qllick acC'c~" In spalial ri,ua cl"udal to c1TN':ti\'c ~ovcrnlllelll OpCl.,
lium;. (;lS tCdlllOlo~y IS :1Il altracli\'c and elliciClll Clllcrllativc lO the
manual fl1·oa"''Ie.'1 of .spalial anal)'srs lrilrtiliona1Jy ped'nrIJH'r1 hy pllblj(
~md prh'f1te ~t:cl('" nl<ltlClgcrs. The lItilil)' or GJS to cstimaLe and dclill(~

liin<try markl:l arcali will be <1iscussctl Olnd llhl!\lt"cHed in this article,

J1R.OBLEMS WITH, AND SOLUTIONS FOR, USING GIS

ProbJems

Al present, Lbcrc are .'1ome problems with GiSs lhll.t should be noted
before application i.'I iIIulItJ'<1tcct,
• Dfl/a ou:u.mc)' fwd p,Yol"-in a lipalial sClting, dal4-t error is especially haz

ardom. Setting map larer'S on top oreach other, which arc eilhergath
ered III different projections or collected OIl a rale of error from 5 to
100 feet, is serious bllsineu. Data can also be mislabeled. The ama
teur user of:l GIS musl be guided by any availabLe experlise.

• Data avoilabi/il')' and pronmm!en{-Desired data rna}' nol ah...a}'5 be avail
able. Formnalel)', because of the growing a\'(\ilabilit), of computers in
libraries, data collection regarding liblClry use can be aUlom,Uic. Thc
Public Ubmr)' Data Struict Statistical IUporl (PLA, 1988-1994) is a sum
mar)' of impol'[ant field data. The U.S. Census Bureau ml'lrket riala
h;n.·e I)ccn online AjllCC 1980. Thili type of SllnHnar)' da~ collected at
higher le"c1~ alJd diNlribLlted widely savcs trcmendous cosL lO users.
Data procuremenl is tJle mo.st expemil\'e aspecl of GiS,

• l~J'JY J("/J tmmlTlgcU1lJe-GIS is still difficult lo we. Unfortunately, it is
something yOll need to work with almost daily to be familiar wilh all
aspects of the technique. But as counlies and other gO\'emmenl enti·
ties acquire GlS, [he librar'}' manager may simply need to undeutand
lhe analylical capahilities of GIS and know whal quutlOllS lo ask.

• E.~tn.~iT)t lum1wo,., and software-Ltnlil rccenlly, GIS cOl.l1d not be pur·
chll.scd for under sc\'cral tholl~and dollars. Now software package~ ilr(~

being produced lhat COlil under $1,000.

Solutions

Problems as~ociatcdwith GISs are being solved, and ac.CC.r.s. by libnu)'
managers is Illore realilitic as more users come lo the GIS market thereby
creating a need for more user-friendly GISs,

18~
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N('Jjl r:mlllm'~ril(''' IJllfn Pmrltlrl,~, N.'w cclmIJIII(·t'ir.cel prodLlcls "rum rlw
U,S, CCmHL!\ nurcau that un: utilizcd wilhill i\ GIS framework are
ille)Cpen~i\'ealld widely available, TIGER (Topologically lnlegriltcrl Cco
grap~licEncodingand Refcl'encing) line files are computerized computer
readable maps con taining gmphicalltnework j mages ofnearly every street
in the United Slales, TIGER file5 are inexperuive itnd ultimately usable
by mosl GIS !\oRware. In addition. all the daLa gathered from lhe deem
nial cemus can be referenced Lo Iineworb depicting geographic fealure.s,
such as census tracts,~ in the TIGER file. Thus, these socioeconomic dat<\
can be inlegraled into a GIS dalabase using TIGER line files as a basis, A
markel profile that includes relevanl census data elements such as age,
race, sex, income, education levels, etc., for a given geographic area, can
be produced from the G1S databue. Libntry use data can be entered as
i\nother la)'er and viewed graphically within an analyllc framcwork with
other data (e.g., census, market boundaries, etc,).

While geographic information systems are tmditionalJ)' used in areas
of land managemen~, nattlrnl resources, and highmty prallning becaLI!ie
of the inhcrent !iratial nature orlhc~e entitlC'i'i, private and puhlic !!cclOI'
m,UlClgcl's arc bcginning to see lhe utility ofGIS fOl'demographic mark-et
ana~)'5is, Man}' counties are now purchasing, or have purchased, GIS soft
ware for land management and planning. Agencie.s, .such as libraries,
desiring demographic anaJ)'sl.s, can benefiL from such local GIS purchases
by developing their own applications for use with the local GIS software
and hal'dware.

MARKET ANALYSJS

As discussed earHer, before any decision can be made regardIng size
and localion of racility and malerials and sen~ces that are oITered, an
estimate and profile of lhe library market area must be deri\led.

This firsL aspect of the market analysis consi.sts of three questions:

I. How large is the current market (curren t geogl'aphic markt:l and popu-
l;llion si7.e estimale)?

2, Wlm is lhe market (market definition and profile)?
3. What is the Iikel)' future size of lhe market (markeL forecasting)?

Thel'e are two remaining lasks within the market analysis lhal mLLsL occur
aftcr measurement and jden~ificationof the market area. The 5econd i.s
trtarkel segmentation , whid. is lhe process ofdetermining the main groups
10 be senred within Ihe market area. The Ihird is consumer anal}'Si.s,
d~lermjning lhe characleriSlics of users, specilicaJly their needs, percep-
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liou.... jlITIi.·ll'l,res. arid Iwll<l\'inl" (I<olll'I', Im~~n, Tilt, sC('(lml arul thil'd
SICp,,, al'c otltsiele the scope of lhis disc\l!!sjuu with the cxccpLioll oriel"'llli
I}'ing the demographic c1lamcleri!itic,'l of usen" and the levels of liImuy
use. A GIS can gl'eally fadlilat.e all lasks or the market analytis lllrough
lhe four powerrlll capabilities discuased later,

GIS ANALYrlCAL CAPABILITIES FOR
MARKET ANALYSIS

A lIsdul classification of CIS analylical capabilil;e.s i!! provided hy
,,, Thrall &. Elshaw (1993). They categorize these capabilitiu inlD descrip·
-. lion, explanation, prediction, and judgment activities,

• D,sr.rif,tioIP documenls :md dcsCI'ibes the spillialland!icape {e,g., \\'.1l.'~'t'

are Ihe cen,ms lraclS with more lhan 35 percenl of lhe populalion he
tween the ages of 0 and 18, or which census tracts have a population
with morc lhan Ol 50 percent btack populalion?),

• j'.\jJ'mmllrJl! am,'>'7.c!\ lbe phcnomrnn thal are fuunel in the rlcsrripliol\
phasc (e,g" libmr}' \l!l;'gC i,' low for i1 parliclll:u" branch becaust· ~o

percent of Ihe population is on public assistance, 37 percelll arc GIl 01'

older, and only 10 percenl of Ihe households are occupied b)' coupll'~
with child re n). Resea rch indicates tha LaJl th ese cha racleristics are usu
all}' associated with low use mOlrkets (Koontz, 1990),

• Predl'cfim~ uses modeling and Sl.?tislic.al ana I),sis to predicl change" in ;l

particular vanab}e based on change.s in othenariables (e,g.,s)'stemwicle
libnH)' use wiU increase 20 percen t when a new branch opens in ..
quadrant which is al present unserved),

• J!ufgmtnl (or prescription) uses the findings of the first three type!> Dr
anal)'sis to prescribe an ",elion (e,g" a long-range s}'5temwide facility
location and service plan).

For pLLrp0:oie~ of tnlll pre.selliation, the anal)'lical capabilities of de
sCriptioll .wd explanation will be: used to e~L~mate, measure, ,md ddillt'
and proJilc libml)' market area!!.

GIS FOR MARKET ESTIMATION AND PROF1LING

Rcprc:~entati\'c uses of., GIS in a public library arena !lctting I'br 111;11'

ket e!!timation and profrling by a library manager will now be prc"enlt'd,
The public llbrar)' seuing [hal IS used is the E\'<\nsville-Vandcrhlll"g'l1
Counly. Indiana. puhlic library sysLem. TI,e director provided [he mul1l11
Wilh daLa from the county's library SySlCIn,

IHii
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A REVlE\V OFTHE EVANSVILLE-VANDERBURGH
COUNTY PU BLlC LI8RARY SYSTEM

Th" Evamville-Vandcl'burgh Cmmt)' Publlc Libnuy S)'lllCUl hall il cen
tletl 'library, seven branches, young adult lileracy outreach, homebound
delivery. nursing home collections, and talking boou sen'ices. An esti
mated population of 167,000 IS served.

The East and West branches were the first Iibnl'ics buill in lhe newl)'
formed E\'ansvil1e Public Library in 1913. The Slringlown branch opened
in 1939, [ollowjng suburban growth outward from rhe downto""n. Like
rnany Ii bnuy 5)'5 tem s across the c:oun try, lhe 19605 and 19705 were a time
of expansion and conslruction due to rbe a\'ailabilil)' of fund... provlncd
b)' the Llbrar~'Sen'ices Act in 1956 and the Library Services Construclion
Act in 1964. On the lhird level of growth outward from the inner city
ring and be)'ond Stringtown, the McCoHouRh Libral)' (1965), the Nol'lh
Park Libnu')' (19G8) , and the Oakl)·n Library (mid-1970s) werc bl1ilt in
rcsj>omc' Lo sprawlin!{ urban ~rnwth ill1cllhc cWiliiabilh)' of fund.lI.

The Red B<mk Lihrar~' wa~ opened in 19~1 in thc UnivCliiil)' Shup·
ping Ccnlcr and draws users from farther distanccs due Ie) t1etlTIc rrl1ln
diverse groups coming 10 university functions, A new branch for the
northeasi quadrant is also being considered and will be discussed in a
later section on markel definition,

MARKET ESTIMATE AND MEASUREMENT

& discussed earlier. geographic determinalion of market area is dif
ficult. This is true not only for libraf}' managers buL also for an)' manager
of a store or service thaL is traveled to by its customers or users. Rerailers
have oft~n used lddii for store markets in order Lo generalize and iden·
tify key characteristics within the circles. Yet marketing consu!tanlS readily
agree thai poJ~'gonsorspecified markeL.shiJpes are, and shoLlld bc, uniquc
to each location, Tt1ese irregular service or market boundaries ~rc mOl-e

dinicult Lo determine (Reid, 1995). A GIS r"cililale.'1 a vari~L)' ofw<l)'s Ihal
markel boundaries Cilll be dcfined, including irregldar noncircular mar
ket areas, These methods, when employed hy the library manager, basi
cally refiecr the more modern "outside·jn" approach. Five grnphical ap
proaches to market mC3'lUrement are discuned below. Mal'ket definilion
[11 conjunction wilh lhese measurcments will be di:s<':uMcd lind iIIustraled
ncxt. DeOniLion describes who (socioeconomic census d~l.a) lives within
the deSIgnated geographic areas.

Approaches to Market Meuurement

There are five approaches to markel measmemenl:

1S6
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A~,~i.~I;II~ ('flrlr Iibra/J Immr'll If rrrifliu I/Umbt'f of(fIl.n!.~ tmrl,~, TIll' F.\';l11o;
\'iII(~-VillHh'rhLlI'~I, 1'1l1)lic Lilnlll)' "~'Iigllll cenSl15 tr-c\CL.. [(l earh brilndl,
n,,'rnm-niIlK bkH'1I grnlIIJ,<;7 w"'M,~ 'lie rnl.Ul.~ lmr.t.~ n.1,~iiPlf'.fl J~ enrJ~ Imll/fh
mnrk~l, Thi!> rf{)\'idt.:~ [mther opporltUllt}' for 311al)'sis of smallcr pUl-
lions of the geographic library markel area.
Delmninillg a branr/' ml1rlltt Ihro"gh mm-iflJ ofzip codt bouudnrit.s. T~H"
value orzip code bOLlndaries is importantwnen a library records tlSl'r
zip codes. identifying where \1seI'5 reside.
D,It'Tmil/;ug bmnrJ/ marhets IYy assigniug equal portions oJfhe polJulnfitm ttJ

tht 11111/'isl exiJtirrgfac.ili')'. This is a modeling~ technique, localion iJllo
cation which simpl>' assigns each memb~r of the population to till'
lleare~t rilcility. in Ihi~ CCUIC a library branch,
D,.r,nnlllf. a Immrh 1Jlfirhf.t b.r ll.uignillg Il cP-T'ain milt radii to 'Je-.f;p.n".,I.

This is a generalized approach, usually llsed by manager!> ror a ~lal\-

darrli7.c~ pninl or COll1pllri.~tln or ke)' rCi\tHrc~, Thi~ i~ tlw ;Wl~ra~l'

market letrlim or <l melropolilan bletnch markcl (Palmel~ 19~1),

""hik lhcliC lIlad...eL II\C<l.'llll·CllH;llt mcthods arl~ 11llL cllhaw;[l\'l:, IIH'y
show the dynamics and vcrsa.lilil" of GIS ill measuring and del.C'rmillil1g
geographic library markets,

In order to answer who resides within these geographic arens, ~lldl

as cel1sm rraC15, block groups, 7.ip codes. equal areas and circles, and ulli·
matel}', wilhin Ihe librar)' market area, however defined, U.S, Censlls dilli\
InL1Sl be altached and geo-coded to these areas, These data form anotll(~t

la~'er that can be displa}'·t!d in the GIS environment.
Therc are literall}' hundrcd!> of variableJli ra iiclecL from in the {"('llS\l~

da !..it , Each manager musl k.now which variables :Il1'e rele\'ant 10 thcil" USl"1

or cll...tomer. Re~earch in the library field (Koont7., 199() I'ccogl1iZt'~

ccrt~in hl'Oad variable grO\lps Ihat are slnmgly a......ociated with lilH'LI'~

Ullt~. Thc.~c mriablcs arc also rccordcd by the U.S. 1\UI'Cilll (If Ihe <:('n:O;II:O;

The nine broacl \'mlablc cillcgorics inc1Llde: (I) populalion (l'alm(,l~ HIi'll):
(2) sex (Zwcizig. 1973); (3) race (InLernalional Rc:scarch Associatc!!, IHml:
Koontz, 1990); (4) age (KronLls. 1973; Haycs &: Palmer, 1983); (.')) ramil)
life {"yete: (Ie'prescntcd h}' the (CLlSUS daU\ calcgorie.'1 of h()lIsdl[lld.~willi
~Ocii,1 secllrily) (Ha~'t'.~ & Pi\ll11e1~ 1~lB3). rml)lic aSsilllat1cc (Markl'ling III
slitlllC. 1988). or a female hcad or household!l) ~ (6) owner occupicd how.;
ing {Zweizig. 1973); (7) income (COtlRhlin eL al., 1972; Schllpf, HJ7?
Bennett & SmiLh, 1975; Get'l., 1978; Van House. 1983); (8) edlKatillll
(K.-onus, 1973; Zweizig. 1973; Ha}'es & Palmer, 19S9); and (9) ..'ehi(:k~
per housing unit (O'Elia, 1980~ Gallllp. 1976).
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ThirlY-lhree \lari;.l.ble... among Lhe brolld caLegoric. ,lI-c inltiallr mc,,
~llrcd and allal}rzed for each raci]j~'s market area (see Appendix A for a
fulilisling of these \'anable,,),

The nve types ofgeographie markeL area.s, as meuured by various bound
.nies, include census lract.. block group, zip code, equal arei\ and radius, and
will deline the market population of the ~d Bank library branch markeL
atea ,lii th the use ofGIS. Because census tracts and the block grou p.s willlin
represent the same ~ographic area in total, the numbeI'll associated with
each va liable will add tlp equally, TIle benefiL ofblock group information is
In scrutinize lind anal}rze a smaller geographic area.

Zip code information, in general, provide!\ an -in!lidc-<)ut" look at
who uses lhe library, For example, if U!'ler registration includes zip code
information, a graphjcal display could be developed which would be u!le
ful in delermining where the largest or smallest percentage of users Ijve,
how far most travel Lo the library, or perha(» why some lravello anclher
library ralher than the c10sesL (e.g" special holdings, location. hours, eLc.) ,
Zip code data can also be used for direct mail purpc»e5 to publicize li
braT)' service.s and programs Lo targer popL,lations--e.g., annol.mcing an
El\~lillh liter-dey program to a heavily Hi.'!plmic neighborhood. This would
be a bellcfil or IIsing census block group, zip code, and IiUC"My data in
combinlltion and graphicall)' dispJayed in one environment.

Equal markeL area modding (assigning populalion in equal amonnts
In nearest branch) offen an opportunity to see projecled gaps or over
Laps in se rvice,

The raditl!, when applied aL diITering incremenls, can be L~sed lUore
successfully when iL is known where pel'centages of users live, For ex
ample. do Q','er 75 percellt Ji..'e wiLhin a mile or where does the full-oIT
occur? The circle also olfers a sLandard point oJ comparison of key fea
Lures wilhin markets.

Each of the above meLhods is complementary in strength in prm'id
ing 1\ gcneral description of Lhe markeL uea. Thc.'!c methnd!! lIhllUld I,c
considered the "firsL cUL" aL markeL estimale and subsequent prome. For
a more precise estimate and profile, a lurve)' of user residcnces should be
made, Each facility in Ihe system has an impact on aU others, and a re-
view of all faciliL)' markels should be made. A review ofgaps and overlaps
in service is then possible.

Further Market Definilion

Thc uti[ily of GIS in markel definition, and the C110l'm01l5 amount or
informaLion tbaL can be provided for any geographic area, is il1\1~lrated

"in the discu!'ision abo..'e. aUl more precise infonnation can al!lo be ob
tained. The following scenarios will illustrale what information library
managemenL may need to provide.
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Srmarir, (hlf~, In preparation for planning the summer reading I}]'(l

gr"m, the Jibrdl)' S}i'SlemS' children's Jibrarian ",anl'c lo idcntify the per
centages of c.enSllS tracl'! with over 35 percenL of children 0·18 in age,

.'ir,nnr;o Jitm. A grant nppol1uniLy i~ availahle from II rri~dte rmlllrla
lion run<l to provine literacy OlllreOlCh ~cr\'ice~ in l11<U0 riL)' black IlciKh
borhood~, The gmm writer for the libmf')' would like Lo identify thos('
census lracts wilhin an)' Ubrar}' markeL that are over 50 percent blm:k.
The Eastside library appe~rs Lo serve this group.

Scmarin Thrt!'" It is time [or the :mmml budget rcquest to lhe COllll[~"

cOCllmi"sion, The Hbrary direclor simply wanl!'i to know which libral}
-.. mark-cts mcet U1C higher quartHe o[ annual per capita circulation as n··

porled tll the PTIMic /.ihmr)' Data Sl'1tJ(U SIa(islu-nl RrjJorL (Public Lihra,.~

As~oclation, 1992). The higher quartile reporLed for system.'I ser\'il1~'

100,000 La 249,000 is 8.3 per capita. The EvansviUe-Vanderburgh Cllunlj'
Public Librat)' !lcrves 167,000.

SCl!Ilrzrlo FOiL}'. The library sy~tel1l director i5 considering cstahlish i I1g
II n("w br;1llch in the northeast q\ladranL that is pT'e.~enLl)' 'lI1,~l:L'\'l'd.

Inclus[rial growlb is prcscl1l1y taking plarc, and n:sidl:t\lial growlll i"
predirlcd wilhin the nelC.Lli"'e ye...rs. The dil'ecllll' needs LO know whal i"
the ClUTent population, find wh~t is predicted (this will be ob~... ined I'rul11

the local planning departmenL), and also neecU a re..1ew of the Lopogr••
ph}' and major roads in order to re,1ew the proposed site aL thejlln("tiul1
of )ntelsliHC 54 and Morgan A\'enue.

The libmry'.\ criLcria for new bmnche.s includes a population Im!\t' oj
alleasL 2.5,000 LO 30,000 within a two mile radius. NOle that, al prC!I(·tll.
the population i!'; onl)' 4,900 within the two mile radius. The plal1nill~

department project:'! approximalely 10.000 more people by }'ear'.\ Cll([

l1lis is i 0,000 shml o[ the prc~crjbednLlmbcr recommended rOl' a l)I'illl("l1.
T}l(.'sc linll sccl\ari()~ illllstr.Ut~ the dynamit's 'lIIe1 pClw('r or \Isjllg ;1

G1S for mal"l:.el definilion and library mukel profiling. To have a 11l)'l'iml
number of data sets collapsed into one en"ironmenl for all Lypes of .ltmly
.sis places powerful and much needed tools in the hands of thc libr'\J')
manager,

SUMMARY

Wilik .'Ilone wp.lls do LlUI a pri~on make nor irol1 bars a caKc, )'('1

neither do drclcs or pleseLlincs nccessariJ)' make a libr~ry markel an';1

A CIS p,'o"ides the Jibraf)' man~gcr with an opporllll1iL~' to belLer 11wa
sure mlll'keL areas and wbsequenuy define thO&e markets in ;l compln
d}'namic online environment, The goal is one ofo1feJing the best po~sil,l(
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1I1al('ri"ls and sl·r\lkl'.~ tu potenlial and cKllml puhlic [iI)I,lI)' WWI"ll whn 'ltl'

Kuided by community standards and lhe polide& and procedures or the
library.
~ the rlvenlr-first century looms, the public library is once again

bdng challenged by new media and informal.io" acceM technology, ¥.-'hile
digital onljne Iibraries-without-walls are conti_nually discussed, the geo
graphic place of the library-with-walls ",ilb!n the commmuniLy is simply
heightened by these discussion5. Access to burgeoning online data can
onl}' be possible if public librarieS as unique public information agencies
aSSllre equitable access to the nontechnical elite and lhe infonmHion pOOl'

by being matcgically pl;lced geographically. A GIS ""ill playa key role in
helping public tibrary managers meellhii'l critical goal,
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Al)Pl'~N DlX A

C[,l1~lI~ Mil,.k~1 Variabl~

I'eaons - populalion
Families
HOllSeholds
Females
Whilc~

Age 3 104

AKc i lc) 9
A)tc 10 [0 17
I\~l' 0 LO 18
'\~l' 1M In I!l
A!{~' 2lJ \fl 2!1 -

Education up 1£) grd<.lc 9
EducaLion grade 9 lhrough J2lh
F.dllcalinn - HiRh School Gmdmuc

Ilnll~cll(]lcI~ \\·iLh l~m ])iIIH~

Households \\'illl social secllril}' income
Household wilh public: assillAlnce
NlIIn bc:'r of hflU~(,~

Nllmbl"I' nl' IlWIII·d IUl\ISI'~

]91

.~

Blacks
Indians
Allian.\
Hispanics

Age 30 to 44
Age 45 to 59
Age flO [(I 54
A!{c 65 w 74
I\KC' 75 and 0\,[' I"

~dl\Cil\;Oll Jome cn~lc~c

Education AA degree _
EdllO'ltinl\ 8achelor'~ de~I'\'('

Nlllllb~'rlIf nWI1I~rn('cupit'(l hOll
Househuldl with Olle \'chit:ll'
P = Pel'celllage o[the abo\'e: ~n ..
Tern p I fi eld illibrar}' \Il1l' pI" I" ,OIl
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NOTES

1\ rnarlwl an',1 i~ c11l' Kl'C1~lalll,ic :11'<'0\ from whirh;I Iibnlryllrn1l\'slI1n'l "fil~ II~l'r. (CllCl~11

&: Md.llllcn}', 1!l1l7, PI). 12·13>,
A CCI1SII~ lr.a.cl is ~ large neighborhood Il'ener.lllly wilh a populaLion bctIYC'CH l.500 and

3 5,000 (M>'CTS, 199~, p. 16>.
f'I block gmup is a slllllller su bdiviaion wilhin a censUJ tnel (M}'el'S, 1992, p. 18) ?rovid·
ing further geograp!lic definition of a markel area.

4 A model is a reprcsentalion or relevanl pToperties of n=alil)'. and models arc uSllalLj'
mathemalical. Variablcs arc identified, dclined, and meaJurcd. Modt'ls cal\ lracc yari
ous aJu:mali~'es in Lhe deCision-making proC&:M. The relalionships within models C:ln
d~scTibc and cxprllin the piut, provide cOnll'Cl1 rur !he pTcsent, llnd cuablc Im:'dicuoll.

• The more relewnl d&:IlUls lherc aTe in a mude!, the more ll?pOrlullilY lhc..c is fur :llme
rcpr&:lellt~lillnor"Calily (!,ibm" l'la"tlitllCamllNri..ian MlIMjtj,S:Y5~'II".1974. pp. 76oM).
'fhc~e \"i1riHIJlc l::llego..ics lire lllL'<IlU IIftlCSS IIIe iinporllluee Oflhcsc lifcsl>'lc silllil.lioll~.

Each ma)' also serve 31 II measu re of low inoome.
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I. INTRODUCIION

The relationship between man and his ~patiaJ environment is an intricate
one. An individual is likely to use facilities located Ytithin his/her nonnal
rangc of lIaveJ. HowC\'er, efforts to pro"icle services within the ranse of all
possible users may result in inadcQuate provision of resources at each dis

persed location.
Library administrators havc Ions rccopized this need for a balance

between convenience to the user and provision of adequate sef"Jice. Over the
years, surveys of library U5C1S hl\'e indicated the limits of 10caJ constituen
cies. Parallel observations ha,-e been made in a host of other fields. from
the definition of residcntial choice in relation to the journey to work, to
shoppini pauern obser-ations, and choice of leisure activities (Hassett et
al., 1977). Some of the models derived from these fields of study have been
applied t:> the library situation (Buckland. 1978; Elton and Vickery. 1973;
Hamb'Jrg et aI., 1974; Kantor, 1979). However, the wealth of resources
available in the public facility planning literature remains largely untapped .
A consolidation of the literature rcpresenting the librarian's practical ex
perience and the planners' tbeoretical expertise would facilitate understand
~ng of tt.e complex role distance plays in library use.

II. HISTORICAL PERSPECTIVE

The physical structures which house our libraries present both a challenge
and a constraint. Their present sites and condition affect future develop
mem, white their form of construction and pattern of di.stribution are
rooted if: concepts of the past. A brief examination of trends in library loca
tior. theory provides a basis for understanding the present situation.

!n the 18705, an analysis of applications for registration convinced the
Board of Trustcn of the Boston Public Library that "inconvenience of
access to the Central Library deprived the people of East Boston of their
natural L:.se of that great coUection" (Greenenough, )871). As a result, the
East Boston branch became America's first CormaJ branch library (Carroll,
I 966}, By the turn of the century. the American Library Association's
Manua' of Library Economy had this recommendation: ..... the city which
provides branch librerles not more lhan a mile apart is not in danger of over
doing irs Hbrary facilities: while in densc~y populaled parts or large cities
two or three times as many branches ma)' be needed" (Eastman, 1911).

The 1912 Annual Report to the Board of Trustees of the Chicalo
Public Library offered Ihis comment concerning their recent branch ae
quisi::or.s:

It is to be relrettec1 thal the extension could not be carried out puuuant
to a carefully mapped plan baled on population, well-defined districts,
and other faclors which should conlrol. Insttad. perforce, the branchrs
have been loutcc1 as offered .. ,(Chicalo. Public Librar)'. 1916, p. 5).

Four )'ears later, the city approved a bond i"ued iater considered "8

landmuk in library hislory" (Joeckel and Carnovsky, 1940, p. 41). Its ioal
was to supply "Ubrary service within walking din.nee of home for e\'cry
perloDn in the City of Chicago who can read or wants to use books" (Chicago
Public Librar)', 1916, p. 3}.

.By 1927. an ALA survey numbered among Class A library system s
(100,000 volumes or more): 7 systems with branches less than 1/2 mIle apart
on an averlll~ 11 systems within the 1/2-1 mile raJl.le, and 6 additional
systems with branchCl under I II2-miles apart (American Library Associa
tion, 1927). Florence Goodenough (1926) evaluated the impact of these
buildina effons in her statistical analy~s of library services among major
U.S. libraries. She found that accessibility was second only to funding as a
key factor effectina library circulation. For example, CcJumbus, Ohio's
sinlie library served a popuiation of 268,000 and averaged 1.11 volumes per
capita circulation. In contrast, Cleveland, Ohio had multiple branches. each
sef"Jinl an average of 16,000 people y,ith an average circulation of 6.54
volumes per capita.

On a local level, examination of registration and cir~ula~ion records
woucvolving as an evaluative tool. Pilcher (1923), lones (1926). and Horo
witz (1933) prcsented landmark surveys of system-wide usc, while Potviiet
(1928) and Wert (1-937) focused on individual branch~. Douglas Waples
(1932), in an investigation designed to determine the reading interests most
closely associa.ted with library usa,e, discovered that proximity to a branch
had a ,reater influence on patronaae levels than any specific subject in
terest. Laurel Kriq (1939) corroborated this. noting that'S percent of ~hc

patrons surveyed lived within 10 blocks of the library. A user study by Gra>
and Monroe (1929) noted that accessibility .....as a definite factor in book
use. The authors pointed to the success of the County library Service in
California as support for the theory that accessibiliry increases consump
tion. Evans (1976) details a number of surve)'s in his history of community
analysis,

One milc, a distance suggestCiC by Eastman in 1911, was accepted as
In earl)' service radius (McDiarmid, J940). The Ame~ican Library Assoca·
tion, Post- War Standards for Public Libraries (1943) set l-miJe limits rOT

optimal service in urban library systems. In Britain, this became "pram·
pushina disrancell in Library Association literature (Library As.sociation,
1952). Grundt (1968) noted that the distribution of 11brarics in Boston il
such lhat a library branch is Jess than l/2 mile from mo~t homes,
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In. CURRENT TRE.~DS

Concern for the immobile patron has become an increasinlly significant
topic in the last decade. Martin (1969), Arthur D. Little and John S. Bolles
(I 9iO) , and Healy et aI. (I 980) recognize: the need to maintain service. at
seemingly jnefficient branches which Sttve mainly the )"oung, the poor nr
Ihe elderly Keith Doms (1967, pp. 931-932) noted that

. for far too many )'ears public I:brary planninl and de\'elcpme[ll has
been derived from a myslcriow essence s«minlly comprised of onr part
1I:tuilio1. one part information. and one parr assumption. Admitledly,

I • .. I

These close-spacina policies gradually cocountered resistance. The
report of the Los Aqdes Bureau of Budiet and Efficiency (1949) clearly
represents this counter-trend. Their survey indicated that a majority of
patrons drove to the library, some travellina U much u 10 miles Cor service .
With such obvious mobility, they concluded, it would be more economical
if a district consolidated its facUities. Considerable economy olscalc would
rClult. and the resuJtina lllaer collections would offer more vllriety to
patrons.

This-argument was strcn,thened considerably witb the pubUcation of
the massive Public: Library Inquiry (BerelsoD, J949; Leigh, 1950). Their tec
ommendation for consolidation wu ecboed by the library location prophet
of the 19~Os and J960s, Joseph Wheeler. The Wbeeler doctrine stressed the
importance of attractive buildings, business and sboppina center locations.
and extcnsive consolidation of services (Wheeler, J9~8, 1967). His empirical
approach. with emphasis on learnins from the mistakes of the past, fostered
a b'Jr,eoning of cvaluative location literature (Bertram, 1963; Freestone,
1976; Freestone, 1978; Vance, 1960).

At a recently held symposium (OalviD, 1976) many of the topics
dis~ued related to thc public', perceived awareness of the library and the
convenience of the journey there. AWlUeDCSS was characteriud by the
relalive "visibility" of the library in the community, by its association with
other commercial and service institutions and by the image evoked by the
surrounding neighborhood. Perceptions of convenience were influenced by
Ihe terrain, both nalural and man-made barriers, presence or absence of
long stairways, availability of parkins space, harzardous traffic conditions,
etc.

Observations of this type, while siaaificant. tend to focus on the site
itself rather than on the pubUc served. Dunstan (1977) notes that many
library location studies stan with the assumption that tbe library must be
placee on available public land. This disregards the location's efrect on use.
Potenlial l.:ser access should be consid~edas the 10yemina factor, rocation
as Ihe variable.
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how man)' would have been better if one had possessed a fuUC7 knowl
edge or the Wft and the nonuser .... What kincU of pattons need what
kind. of materials? What are different use patterns in different clientele
areas? Whilr there hve been useful studies ... in (the library's) relation
ship 10 the needs of IUle Il'OUpS of disadvantaacd persons, we are slil:
confronted with major premises such u the wc:Jl-establishcd and perva-
sive poinl of \iew that quality of service is Improved primarily throUih
provision of f~er but 1arllCr units, .. ,Only recently sever.t c:oJleaauc.'
ha\'t sUIFlted that pc:rnapJ we snould re~Tt to older patterns of service
thal n.v~ worked and that we oUIM 10 plan proarams appropriate to the
nC(ds of tne immobile as well 15 for those who are hilhly mobil~.

Recent periods of fis<::al austerity have led ]i'c:rary administralors t

consider consolidation of services (Oetz, J980). While consolidalion may t
economically advantageous. care should be exercised to consider the impa.
of closures on the particular patron groups involved. The library's pub!
should be considered in lerms of differing levels of motivation towar
library use (Consad Research. 1968).

The following se,tion wLll conSider the relationship between the di~

tance separating an individual from a library and the use that individui
makes of the library. After the library user has been characlerized, a publi
facility modelling theory will be discussed brieny in rclatlonship to Iibrar
location. Equit),. "fairness, impartiality or equality of service·' (Sava~

J978, p. 802) wiU be discu~ed in conjunction ~1th decisions involving th
opening of new branches and the closing of existing facilities.

1\'. DlSTAl'CE AND TIlE LIBRARY USER

One means of examining the effect of distanc~as a dete:-rent to library use.
to anaJyze the use of libraries in rural or poorly served arcas. Hodgso
(J946) concludes that library use in non-served areas of rural India."1a .
limited to a corc population (under ~ClJo of all residr:1ts) that has su flieier
imerest in libraries to visit them during thCIT lrips to town. Schuler an
ThrbevilIe (948) observe thaI less lhan 10 percent of Michigan fanner~ livin
over 5 miles from a sitc take advantage of library services. Chandler an
Crotc:au (1940) indicate: that a heavy .::oncentralion of users on Prince Ec
ward Island live within a mile of a library. Luckham 097J) observes
similar concentration of users within a I-mile rad:us in several Englis;
towns. Studies of extended library systems (Colorado Market Research
1974; Elrick and Lavidge, 1977; National Educationa: Resources Instilute
J972) show somewhat lower percentages of patrons within Ihe first mile
However, the majorit)' of users rcside within a fh·c-mile radius.

Linear distance from a geographic localion may nol give an accurale
representation of the relative land areas involved. in a survey (Bennett am
Smith. 1915). A system of normalizalion, whereby user attendance may be
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TABlE I
Dlstonce of Ui.rs from Libraries in I·MII. Int.rvols Q

AVD,ag.-

Unit.d !O'or•• N",la"",ld"
(Gallup. 1976)

Melbourne. Au,tralla
(Hondfleld and Homllto...·Smith. 19751 0.8

0.2

0.9

51 0.6

3.4 0.5

7

2

8

6.3 0.7

% Nol'm.

6-1 Mil. 1-2 Mlle. 2-3 Miles ~ Mlle.

% No,"" % Norm, % Norm. 'lC. Nontl.

56.1 S6.7 6.3 2.1 '1.7 1.5 7.6 J.I

35 35 30 10 15 3 5 0.7

37 37 23 .,., 17 3.4 6 1.0

48 48 23 7.7 7 1.4 5 0.7

2=» '15 23 1.7 18 S.6 14 2.0

11.3 71.3 21.7 7.2 177 5.5 111 1.6

33.2 33.2 24.2 8.1 19.0 3.8 8.2 1.2

I.~

152

2.4.498

'Patrons(So",ru)

PrlnC. Edward 1.land
(Chandler and Croteau. 19.0&0)

Sponl.h SpeakIng South"',"t. U.S,
(National td",a'ionnl Resource. In,tI'uIe, 1972)

Colorodo S'a'.wide
(Colorado Mark., R.search. 197")

Ill,"oj~. Stat.",Id.
(Elrick and LaYidglf. 1977)

~o(allty

Of. slgnlfl•• pen:_'og. at U.D" living within the ,lated IntlHVol.

No....'. indicate. normollza,lon; a process ",hid, ,amp_mate. tor dlft"'Dnces In 01'.0 b.tween ,h. Cent..r 01 a c1rudor ..rvlce Ion. and 'uc
c••• ive 'lng' of equol width. fjgur. I delin., ,h. no,molll'D'lnn proc••• turih.r.

"Dolo trom Ih.. Pt'''c. Edward I,land Surv..., wa' not Included In the av.rog" .Inee Iron'poriallo" avalloblelo u,ers 01 Ihat lime p.rlod may
d,fltrt 'ub,lunliolly from Ih. MO'. , ...ent "'ud,••.

aPorc"ntag., of p"lrnn'L may not lOla! 100 perl-enl. R....ld.nl. be.,ontl 'h. thn••n Inh"v"l. wer. 1'01 i",..Iud..d duo '0 dIHkull'''. in normolilv
+ion
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TABLE II Q

Dlstuncw of R~pondents tmm Nationwide libraries (Gallup, 1976)
.._--- .

Charoo-,.. i..,in .. 0-\ Mil• 1-2 MMe' 2-3 Mil•• 3-~ Mile, 4-5 Mihn X'

% NO'"nt. % Norm. % Norm. % Notm. % Norm.

18~" :i61 21.2 21.2 23.9 8.0 17.3 3.5 9." 1.3 1.8 0.2
34....... 330 18.8 1•.8 11.0 6.7 19 I 4.8 13.0 1.9 5.5 0.6
50+ 300 2~.0 24.0 22... 7.S 17.0 3.4 12.3 1.1 4.3 0.5

Se. Mol. S5A 22.7 12.7 21.0 7.0 17.3 3.5 11.2 1.6 ".7 0.5
Female 646 20.0 10.0 22.5 7.S 17.a 3.6 lLO 1.6 2.3 0.3

Education Current'tudenl I'" 27.5 77.S 21.B 7.1 17.6 3.S 3.S 0.5 7.7 0.9 ••
Compleled (oll~ 371 19.1 191 21.0 1.0 20.0 ".0 9.7 1.4 3.2 0.4
Completed !Ugh &Chaol 441 16.0 16.0 '''.1 8.0 19.s 3.9 13.4 U 3.2 0.•
Completed grade schDOI 2« 29.9 29.9 19.3 6.• 10.7 2.1 13.5 1.9 1.6 0.2 ..

Occypahon ProfeHlonal & Bu,ln... 228 17.6 17.6 2".1 8.0 18.0 3.6 9.2 1.3 ~... 0.5
CI.rlCal & 501_ 170 22.9 22.9 20.6 '.9 22.3 4.5 11.2 1.2 0.6 0.1
Manual & FOlmer 294 21.7 21.1 21.5 7.2 16.3 3.3 10.5 1.5 3... D.•
No..·lllIbor taree 351 2'0.7 :ZO.7 22.2 7... 1•.3 2.9 12.3 1.8 2.5 0.3

Read8l"shlp Scale Heavy 300 20.8 20.8 22.2 7.4 18.7 3.7 11.2 1.6 3.3 0."
Medilllm 319 22.6 22.6 23.7 7.9 16.7 3.3 13.1 1.9 3.9 0••
light 611 25.8 2S.8 18.1 6.0 12.3 2.5 9.0 1.3 2.6 0.3 ...
Nan·v'.... 1.~ 16.2 16.2 16.• 5.5 11.0 2.2 '.0 1.3 3.• 0.•

; x' les" _. concl"eted by ,he au,hoc '0 compore Individual u.er groups (eg. currel'll "uden,,) wilh the natlQ...-Mle average (Tabl. l-

botlom lin.). Level, of .igniflconce or. indicated as follows:
"Significonl ot .h• .01 1.".1

••• Signlfieanl 01 the .001 level
? 19.6·/. of non-users did nol \,.oow the \oc01lon 0' a librory.

-.'-'--'~.----

Continuation C)f TABLE II
Dlltont. of Relpondentl from Nationwide Libraries (Gallup. 1976)

Characteristics • 0-1 Mil. 1-2 Mlle. 2-3 Mlle. :J....4 Miles .....5 Mlle• ]('

% Nwm. % Norm. ~ Norm. % Nann. " Norm.

Slage In lIf. Cyc:le
Married wI'h children

Under 35 225 19.6 19.6 '4.0 8.0 16.0 3.2 12.9 1.8 0." 0.0
:IS I Old.r m 21.1 ".1 20.7 6.9 13.9 2.8 15.3 2.' 3.1 0."

Married
Under 35 88 21.6 21.6 1-4.7 ".9 18.1 3.6 5.7 0.8 1.1 0.1 •
35. Older 189 23.8 ::l3.8 169 5.6 ::It.l 04.2 11.1 1.6 3.7 0.4

Single
Under 35 241 23.2 23.7 27.3 9.1 17.4 3.5 7.5 1.1 3.3 0.4
35.OIdor 132 19.7 19.7 19.0 6.3 21.9 .. 4 10_6 1.5 6.8 1.0

Region of th. Unh.d
Slo'O.

New England 78 14.1 l4.1 28.2 9.4 17.9 3.5 15.4 2.2 1.3 0.7
Mld·Atlonll,. 223 33.1 33.1 16.1 5.4 11.9 3.5 7.2 1.1 2.2 0.2 ...
Eaa' Centrol ~16 23.6 23.6 13.• 4.S 1•.8 3.0 19.'j 2.8 6.0 0.6
We,t Cenlral 115 8.7 8.7 3J.0 11.0 25.2 5.0 12.2 1.7 7.0 0.11
Southeast 211 18.9 18.9 23.9 B.O 12.5 7.S 10.\ 1.4 2.3 0.3
Sou,hwes' 77 6.5 6.5 10.4 3.S 23." ".7 14.3 20 2.6 O:J
RodlY Mounlaln 53 111.9 18.9 9.04 3.1 33.9 6.8 13.2 1.9 3.8 0 .•
Podflc 221 13.n 1:1 (, 32.1 10.7 15.0 5.0 3.6 0.5 2.J 0.2

.__.. --

·~'9"lhcQ"' ot th•.05 le",.t
··Slgnltlconl 01 tne .01 I."'el

"·!i.lg"I.I<'OI'lI QI Ih•.001 1.....1
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TABLE III
,

Distance of Reglatrant, from lihrarles in lit ·MII. InteNala

Locality (Sa,,~e) 'Patron. G-% MUon '1,-1 Mil•• '-I'la MII_ 1Yo-2MII.

% Nann. " Norm. % Norm % "rm.
Urban System.

Detroit. Michigan (OIIl.lIng. 1939) 1.360 .2.042.0 37.0 12.3 13.0 2.6 3.0 D••
~uthhampton.England (luc:khGn. 1969) 46.2'2 ••.041.0 42.0 1•.0 H.O 2.2 6.0 0.9
M.lbourn•• A.,.tralla· (H-oly ., al.. (1910) 1.732 36.936.9 33.4 11.1 17.0 3.' 5.1 0.7

Average .a.0 ~.O 37.5 12.5 t3.7 2.9 4.7 0.7

Disper.ed SyS1em.

A1l1onc•• Ohio (krieg. 1'939) Men 20.1 20.1 35.... 11.1 I...... 2.9 12.3 1.1
Wamel' 25." :15.4 31U 10.2 111.4 2-3 15.6 :1.2
Total 23.023.0 32.8 10.9 12.8 2.6 '''.0 '.0

Konaaa City. Kan_ (Qu'nll'. 194.) 711 1".0 14.0 17.0 5.7 26.0 5.2 \6.02..3
Son ....nordino. California (Hart ond Palm.r. 1966) 12.0 12.0 '7.0 5.7 19.0 2.' 1".0 2.0
Findlay. Ohio (B....nett and Smith. 1915) ~..... 12.0 12.0 18.0 6.0 25.0 5.0 27.0 3.9
SyrlXUM. N_ York (2we1zlg. \973) 1.042 34034.0 20.0 67 16.0 3.2 180 2.6

"'verage 19.0 ".0 20.1 7.0 19.8 3.' 17.' 2.3

·Diatance in l·kllome'er intervals (opprOJnrnotely 0.6 miles)

-_.._._- - ._- .. ------_. .. ---- --_ _---

TABLE IV
DI$tQf1~e of Users from Ubi-aries in '/t -Mile Intervol~

Locality (Soun;e) 'Patrons G-% Mile V. .'Is Mile ~-v. Mil. %-1 Mil. 1-~ Mil. 1Y.-, 'AI MIl••

% Norm. % Norm. 'Y. Norm. ~ Norm ". Norm. % Norm.

Kan~a. City, Miuourl 37,22\ 11 11 36 12 20 -4 :zo 2.9 6 0.7 4 0.•
(Communlly Studie~. 1952)

Southampton. Eng. (luckhom, 1969) 17.8 17.8 23.9 8.0 17.2 3.4 10.1 1.04
Ch-shlre. Stoffordthlre and linc=oln, Eng.

(Taylor ond Johnoon. 1973)
Branches 31.182 20.0 20.0 256 e.!! 17.1 3." 10.9 0.6
Cen,rol 16.607 8.3 8.3 11.2 3.7 13.4 2.1 13.9 2.0

Greenwich, Eng. 2.000 23.0 23.0 :15 11.7 16 3.2 'I I.. 5 0.7 3 0.3
(london Borough 01 Greenwich, 197A)

Philadelphia, Penn~ylvQniu 21.~ 21'> 29.8 9.9 22.0 .... 128 1.8 80 0.9 5.9 0.5
(Coughlin .n oJ.. 1972)

Ag.. ~rOLlp~: Undw 9 26.6 186 39.0 \3.0 15.7 31 8.5 1.2 ~.8 0.6 :u 0.2
1(1..13 75.7 25.7 33.7 11.1 227 -C.5 9.3 1.3 6.0 0.6 •• 1 0.4
Over IAlln high ~chool 19.3 19.3 261 8.7 23.9 •.8 1•. 1 2.0 9.3 11 1.2 0.7
Adult 16.5 16.5 26.0 8.7 21.9 ... 16.8 2.4 10.9 1.2 9.1 0.7

Ave,ogs- IB.7 18.7 30.1 10.0 18.5 3.7 12.5 1.8 6.3 0.7 •.3 D."
-~----

'A\I9(Cllll '0' broncheo ."clud.< ( ..... lrol Iobrory 01 C.....h" ... Slnlfnrrl.hlr" n...d lincoln. fcngl<mc.
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SampJina technJques may also .ffect the: results. A random wnple of
a community may be unbiased with respect to distance from the Jibrary,
whiIe an in-house suney may tend to favor the frequent U5er. Elrick and
Lavidle (1977) note this in their examination of illinois residents. On site in
terviews indicated that 35 percent of those interviewed came from within 1
blocks oC the library; 48 per;,~nt from within 1 mile. A concomitant tele
phone survc:y listed 27 percent of the respondents Jivins within 7 blocks,
while SO percent Jived within a miJe.

A variable which remains ulUlated in most library surveys is the
physical distance between library branches. ~tz (1980) analyzes 31 library
systems in the United States. On the basis of locations per hundred square
miles. he notes thal strictly urban systems average 32.11 shes (I-mile service
radius); t'nelropoliun systems average 4.00 locations (2.8-mile radiw); and
suburban systems average 3.03 branches (3.2-mile radius) per 100 square
miles.

Distribution of the population served represents another variable. If 2
miles is selected as B basis of comparison. patronage may be seen to increase
as respectively denser areas of population are examined. Thus, the genera
Jized surveys listed in Tables I and II have an average of 57.4 percent of all
users Ijvins within 2 miles. For the dispeued systems listed in Table III, 76.7
percent of all patrons live within 2 miles, while the urban systems cited in
Tables III and IV have over 90 percent of all users coming from within the
2-mile zone•

At first slance, the heavy concentration 01 urban branch Hbrary users
within a 1/2 mile of the library may seem exceptional. Part of this effect is
tautologic:aJ. If facilities are located at frequent intervals, then the user is
more likely to choose a branch withii! his/her zone of greatest familiarity.
Thus, if all other factors remain equal, branches spaced I mile apart should
draw their greatest patronage from within 1/2 mile of the site (Hodgart,
1978).

Mode or lJavel

The distance a patron is wilJing to travel is affected by the available means
of transport. Surveys -of non-users frequently indicate lack of transporta
tion as an important factor in non-use (D'Elia, 1980; Gallup. 1976). Trans
portation can be a particularl)' important problem to the elderly (Smith,
19i7). The nationwide Gallup survey (1976) cites transportation-re[ated
problems as the cause of IS percent of the total reasons for non-use.

The t;'pe of transportation available may affect the perceived cost of
the: trip to a user. Citizens using public transportation may readily place
both time and monetary values on library visits. Walke:s may perceive the
trip in terms of lime and physical dfort expended. while auto drivers may
place relati\'c:ly less emphasis on the cost of the trip itself, within certain

Jimits. In addition, walkers are more apt to view a library visit as a sinEle
purpose trip, while automobile drhrers are more apt to include a library visil
with other stops in a multi-purpose trip (Mortimore el aI., 1967),

Hodgart (1978) sU8ge~ts that public facilit)' planners should cor.!;;::n·
trate thcir attention on the problem of serving the least mobile grGUp. tl:c
walkers. Sincc auto drivers have more inelastic transportation require
menu, they may bc able to adjust accordingly.

Hayes (J 980) examin~ the relative response to distar.ce for walkers
and drivers in the Los Angeles Public Library System. Figure 2 ind:c3tes
that use tails off sharply for bo[h classes of patrons. However. :he slope of
the walker's curve jncUcates a greater sensitivity to djstance for patrons ar·
rivinll on foot lhan for those drivin~.

Wilson (970) suggests. that the mathematical expTe~s:on of distance
be varied to indicate the differing rcsponses cf indi.iduals to walking and
driving situatiom. Haynes (1974) summarizes a number of animal anc
human behavior studies which indica[e the usefulness of alternative distance
functions. Cliff and Ord (1975) indicate the significance of differing expres
sions for di'llance in relationship to geographic modelling.

Relative use of varlOUS modes of transport is listed in Tab.e V. SOI~le

trayel patterns may be Quite localized. Access co central San Frar.cisco via
BART (Bay Area Rapid Transitlleads to an unusual!> high use of reference
libraries by patrons from outlying areas. Public tran5p<l~t beco:nes an 1:-:1·

portant factor in this imtance.
A factor which is rarely considered In library surveys is the di.~liw;ti;)fi

between users who arrive via a given mode of transpor: out of :Jecesslty. and
those who chose a metkod on the basis of convenience or preference, This
distinction is particular:}' important !n terms of the walker li\ing ~ithi~ a
convenient distance of the library. A car may be viewed as an impediment 10
such a patron, since parking the car may entail more effort than .... alking to
the site. This question is particularly important in urban systems with c10sel y

spaced branches, since the number of patrons who could adapt 10 more
dispersed facilities may be difficult to determine.

Bonser and Wentwonh (1970) offer some insight into [he relative at
tractiveness of walking \'ersus driving. Respondents to their survey were re
quested to define the distance of their library trip as "v.ithin walking
distance" versus various driving time A greater pro;:>OrI!on of library users
perceived the library as being withm walking Ulstance than did Iheir coun·
terparts from the general public. This effect is rar:icuJarly apparenl amGng
rehred persons. rrable VI).

EJasticJt) of Demand

Motlvatlon to atler.d a li~rary has a rrdo'.lr.d cffe::t upon u~e pa:lerl1~ ", i:r
....... ~ .............. r'-lir. tn d,r ~;f""""1"""(~'" ..... r r","c:"'''-t, .~.. "'1'~li,~ 1;,...."),. .. h"~l",,"'i,r<: t ... 'hi'
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TABLE V
Mode5i of Transport

Motof~I.1 Public
locality (Sovro:.) .Potrons Automobile Walk Bicycle Tranloport Oth.r

Fllltended Sy.t....,
Nationwide (CoIlup. 1976) 1.561 8.14 1:1.• 0.9 2 .... 1.5

lIIinai5 Stat_Ide (Elric:k and LQvidg8. 1977) '52 75 21 3 1

Idaha Fo/l~. Idaho (#ohl.trom, 1961) 1,186 78.5 16.9 ••6

Urhon B'onc;h,n
Toledo. Ohio (Nel,on A..oc:lo'O$, 1968) 2,902 71.8 21.2 0.' 6.2
Sylvania CDunty. onlO (NellOOn A5~lote., 1968) !'in 77.4 18.• O.S 3.&
Akron, Ohio (l,I·County Regional Plonning and Ilall~me.1972) 78 19 :I 1

Che5h"., $toftordlOhlre and lincoln. F"9. 31.1Ilf.l 385 SO.1 3.5 6.9 1.1
(Tuylor and JohnsOf'. 1973)

WilmIngton. Delaware (Wilaon Dnd Figura. 197A) A.2Al aLA 13." 0.9 2.• 1.9
SOn FruntJ.£o. Callfornin '.800 31.4 56.S 1.6 6.6 3.9

(Arthur D. lilflB ond Jut", ~. Bolles. 1970)
Toronto. Oftlorlo (Wood~worth .t al .. 1975) 2.191 2.«.0 63.0 22.6 0.7

Urban R.t.rence llbrarl••
Toledo. Ohio tNel~n Astacla'es, 1968) 8.028 661 26.5 •.2 3.'
Ch....lr•. S,afford.hl,. and Linc:oln. E"9lond 16.1107 37.~ 35.8 2.6 22... 1.6

(Taylur and John,on. 197J)
Baltlmo'e, Maryloml (~u'h. 1975) 1.088 324 33.0 24.3 10.3
Son FfOn{l~co. ColilornlQ 400 26.6 JI.3 I.:> 33.3 '.3

(Arthur O. lilti. ond John S. 8oll..~. l'nO)
- ._----~-------_ .. _- -----~-~ ..
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Shopping Patterns

Inclusion of a I:brarj' ..is:l in conjunction with O:hf.'T a,:ti\'~ties is a Tefati\

language of the economist, the paeron who will use a facility only if
nearby eMibits elasticit), of demand. while the patron who willlravel g.
distances is highly ineltitic in his/her demand for library smices (Hodg
]978).

Bundy (1967) indicates that among patrons whose needs haYC: not b
met in a particular Hbra!}', over half would travel to another librarj to
tain the desjred maCtriai. GaUup and New Jersey State Library (1976)
pJore the question of user elasticity by another mean!. Residents are as
for their preferences between small libraries with limited re50urces wil
walking distance of their homes, and larser libraries with greater select
but located at driving distance from their res:dence. The sma:ler libra'
were preferred by a majority of those queried in these categories: \.;~:

rcsident~. persons with a high school educatior. or less. those earning un
$]0,000, persons over 50 years of age, parents. and L10se no! In Ihe lal
force. Preference for larger libraries was most pronouned among resp:
dents in the 18 to 34 age bracket, businessmen, college graduates. and sin
persons. Zweizig (1973) notes that the distance to the library rna} be ml
critical to the moderate user Ihan either the frequent or occasional u.'e~

Sheppard (1979) calls attention to the "hidden-demand" problerr
public facilities. Once a service is initiated, its presen;e creates a dema:1~

the immediate vicinity. If a building has been coaslrueted 0:1 a scale c(
mensurate with previously perceived demand, the unexpect~d p eser.cc
new local patrons may cause overcrowding. This in [urn rr:ay result i
poor publk image which may reduce ultimate use of the st:vic~ Shepp
suggests inclusion of an accessibility factor witbn a plann:ng sd\emc
allow for this anticipated increment.

Elasticity of demand isrelated to a numbc~ of factors. Mean:. af [r<

portation available to the patron is one. Another factor is the motivat
the consumer feds toward obtaining the service. A difference in 1C'"e1
motivation may be observed in the time spent lr. travel to cblaJn servj,
Table VlJ incicates the difference in average trip t1l'r.e invested in a visit I

central library with reipeet to a branch, The rela~ivelj' rugh proponior
central library users who will travel over 20 minJtes to use a reference libr
is another example of inelastic demand.

A Delaware library survey (Wilson and Figllra. 1974) analj'l.eS :he
of the public library for specific activities with relation ~o t=aveltit:1e (Ta
VllI), Their statistics indicate that those .... ith schoct-related studies
more apt to travel less than ;0 minutes to use a library. whlle those \\
work-related use will travel over 15 minules to a li brary at a hlgher I
quency than the avtrage respondent.
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TABLE VII
Distance of U.., from Libraries in TI'QV.I Tlm.-

Loc:a1ity

C."tral Libror'-,

Son FrondKo. California (Arthur D. L1"'. and John S. ISoU.,. 1970)
Tol.dc. Ohio (Nellon A••ocl.... 1968)
luco. County, Ohio (...Ir.on I\aaoc:latea, 1968)
1oItI"'Ol•• Maryland (South. 1975)
P.nnsylvania '"DIltrlct e-•••~ Llbrari•• (Shoughneuy. 1967)

Ikanch Librari••

San FrondKo. California (Arthur D. Li"" and John S. loll••• It?O)
Toledo. Ohio (Nelr.on I\saocia.... 1968)
Sylval,iu County. Ohio (Nelton J\llClCio.... 19611)
Lucat CCl'Inty. Ohio (N.lton A__lot••. 1961)

Akron. Ohio (Tri·County Regional Planning and 81oslngom8, 1m)
Boltlmore. Maryland ,."ndy. 19611)

, Patrons

..00
2.346
7~8

.,2
~.771

5.Il1O
5.622

966
2.110

No. An.. O-S 6-10 11-15 16-20 2O-a Onr-30

3.-4 J2.1 ".6 24.9 / ••-.-~.3--.--/ 10.7
/·_·'1:.U·-/ /---.'6.9----/ /·_·-M.3••••·/
/--.#1.5·--1 1···44.'2--1 1··--·16.1••---/

2S 13 1···21.6-·./ /·---•••.4IJ.2-••••••-1
/···~.~-·I /····C3.2····1 1••11 •.2

<Mileage In t.rm. 0' trov.1 tl"'e vorl•• with mod. of 'ron.port Variation. In rnea.ur.ment !"rlod. preclude CllVel'Qging.

---- ---_...._--_._--- ..._--

TABLE VlII
Oistance 'rom L1brari." as a Function 01 Activity

(Wilson ond Figura, 197-4)

Act!"ity • Potron. 0-5 Min. 6-10 Min. 11-15 Min . 16-·20 Min. 21-30 Min 3\-4S Min. 4$-·60 Min. OYer Hour

Wil State Wi!. S'ale Wil. Siole W~. Stat. Wil. Stote WII. State Wil. Siole Wil. Sial.. WII. Sfalv

U,. withIn PO!l' year 77 1.406 22.1 :r1.2 31 ~ 32.1 33.8 18.8 10.~ 8.0 1.3 2.8 0.0 0.-4 0.0 04 0.0 0.3

U!lB within S yean 90 1.)12 21.1 349 34.4 32.7 31.l 20.5 11.1 8.1 1.1 2.3 0.0 0.5 0.\ 0.3 0.0 0.\

U.e by fomlty mMlb.r 67 1.539 16.A 35.2 38.8 34.6 31.3 18.6 11.9 8.2 1.5 :11.5 0.0 OS 0.0 0.0 0.2 0.1

BorrOWing book. 68 1.:103 23s 36.9 30.9 32.~ 30.9 19.6 14.7 79 0.0 2.3 0.0 0.4 00 0.3 0.0 0.1

Rftndlllg in library 30 652 20.0 365 43.3 29.3 233 20.2 10.0 8.6 3.3 4.0 0.0 0.5 0.0 0.8 0.0 0.2

)peutl[ I ...O<Ifch A9 917 26.5 33.1 38.8 33.2 22.4 20.5 12.2 8.7 0.0 3.3 0.0 0.3 0.0 0.3 0.0 0.1

Schuol· related study 23 502 17." ~.3 43.5 32.9 34.8 19.7 4.3 7.8 0.0 3.8 0.0 0,2 0.0 0.2 00 0.2

WOlk·related uloe 27 .en 18.5 3.17 -40.7 31.l> 25.9 201 14.8 9.3 00 3.1 D.n 0.6 0.0 11 0.0 0.4

Us. of A·II Mat_figl 21 390 \90 31.9 381 33.9 33.3 22.1 48 6.3 0.0 33 0.0 0.6 00 0.5 4.8 0.5

P!1010Lupy'ng 36 717 21 1 32.9 2fl.9 31.2 36.8 2•.• 13.2 7.3 0.0 3.3 0.0 0.5 0.0 0.1 0.0 0.1

All Re.pondellll 296 4.296 14.6 '17.7 331 34.0 355 '11.1 10.1 8.4 10 2.1 0.3 03 0.0 0.2 0.3 0.1

(U•••, & Non·u.e,s)----
Wit. indkot9!l ,h. Col... 0' WilmIngton
Stot. Indlcat•• ,h.. Slate "I Delaware
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Taylor and ]ohnJOn. 1973) ha\'e noted a correlation between shoPpinl and
library usc tllat is more pronounced as trip length jncreases. This factor is
especially noticeable in rural areas (Chandler and Croteau. 1940; Cowing
and Holtmann, 1976; Ramsay, 1958). Barton and Rector (19SI) note a
strong tendency for libraries in rural communities to be located in Ihe heart
of the central business district.

Thi.s association between shoppina and library use has led to frequent
advocacy of shopping center locations for libraries. A Notional Plan for
Publi~Library S~r\i;C' (Joeckel and Winslow, 1948, p. 126) had this to say:
"If a boole can be picked up along witb thr day's ,raceries, it is likely to go
inlO the sl10ppinl bag with the bread and bUller." Many Alree with Enser's
(1950) opinion that the chief advanlaies of shop libraries are accessibility
and the abi'lil)· to draw non-conventional users (Brown, 1970). The Institute
of Urban Life (1969), Frana (!976), Robinson (1976), and Yocum and
Stocker (1970) all indicate the utility of retail site location tecbniques and
market ana1ysi~ for library site selection. Osborn (1971) analyzes the inter·
action between dirferent pairs of community actl\'ities and concludes that
libraries are commonly associated· with shops, educational facilities and
civic centers, in that order.

. Mortimore et al. (1967) examined auto trips to libraries in England,
Scotland, and Wales. They (lbserved that hours of opening were sjgnificant
to the extent that they matched patron's shopping habits. Thus, Saturda)'
closures had litlle significance in market towns in Wales, where the tradi·
Ii onal shopping day is Friday; but were hilhly significant in lowering patron
age in EnaJand, where Saturday shoppina is the rule.

Shoppin, center location may be an effective strategy in spu.lieIy
populated or highly mobile regions. HO'Never, experience with the more
closely spaced branches of urban areas indicates that shopping is relatively
less important as a correlate with library use for tbose Uving close to li
braries.

Surveys spanning 30 years in Los Anseles (Cushman and Hayes, 1968;
HayC$, 1979; Los Angeles. Bureau of Budget and Efficiency, 1949) show
fewer than 10 percent of users combininalibrary visits with shopping. Olher
urban survey.i aaree wilh this findinl (CoulhUn et aI., 1972; Fouche, ]970;
ShaushneS5)', 1970). As a tesl of the shoppinS cenler auracthene.ss hypoth
esis, Janet Cochrane (1970) introduced a model which included retail noor
space in nearby shopping cenlers as one of the variables associaled with
library use in London. Little correlation wu observed. It should be nOled
that none of the libraries invesligaled were in the direci line of pedestrian
traffic to the maUs involved. Several were, in fact, nearly a mile away from
the centers. Nevertheless, it would appear that shopping is not an essential
correlate of library use in thh particular study.

Communi!!' Awareness

A patron's perception of the distance to a facility may affect his/her willing·
ncss to Iravel more than the distance itself. Topological fealures such a!
ravines, rivers, major highways and other physical barriers, limitatiOn!
imposed by youth or age. and cultural perceptions of "commur.ity bound
aries" may affeci attendance (Hubbard, 1978). Such influences may affect
some segments of the population more than olhers,

Personal knowledge of the community has been sludjed In terms of
shopping behavior (Cohen, 1973; Smith, 1976). Awareness of the environ·
menl is viewed as a function of cumulative exploralion aClivities. All indio
vidual miglH reside in one localion for three to five years before establishing
firm shopping patterns, Library researchen (Nelson AMcciates, 1968;
Woodsworth et aI .• 1975; Zweizig, 1973) have also noted an increase in
attendance between the first and fifth year of residence.

Community awareness is a complex phenomenon. For the rural re$i
dent. a magnet-community may assume greater importance than the nearest
\liJlage. Ramsay examines library palronage in rural Contra Costa County I

California. She notes:

In every case, the libraricl \•• rLeh auraet ~rKC: ~rtiol1s of nonreslJcnls
arc those located in centers whieh have a relath'ely high populatlo~ den
slly outside the mile radius and which, for a variety of :casons, excrc'se
a strona dra...."ing·power on rcaden W:10 iive more than a mile away
(Ramsa)', 1958. p, 121).

People are gencraUy more aware of the: lraditioI".al instituliom in their
~urroundings; specifically "monolithic buildings \';ith flagpoks" SL:cr. as
post officcs,c:ity halls, fire stations, po!i::e stali.::ns, and libraries (Lowrey.
1969). Benjamin (1974) and Zweizjg (1973) associate the awareness of the
library within the community wllh greater use,

Shopping, journey-Io-work, and recreatlonal hab;ts also intlucncc: the
jndividual's perception of "community. II The geographic theory of spatial
indifference (Hubbard, 1978) hypothesizes that a consumer of a ser'v'Jce will
perceive all simiJar facilities within his/her conceptual "home" lerritory as
being equidistant. Gelz (I 980} notes that palrons in portions of New York
City with numerous hranches tend 10 shop among hbraries for those \~ilh

the most convenient hours, rather than pal:"cnizing the c1ose~, branch.
A study of library use in su:,uroan Cl:.icailo (In$lilute of Urban Lfe,

1969) also indicates the probable existence of zones of patron indifference.
The area studied is characterized by mobile citizen, whose travel paae~n5

crou traditional "communit),·, boundaries. In such districts, concentration
of Ubrary sen-ices at those branches ,roost " .. :sible" to the public nay perrr.:1
closure of less attractive facilities. The resultant reall:Jcat ion of funds migh t



Below these rank the factors of population density, level of adult educatior.
mediaD income, per capita schoo) enrollment, and percent of Blacks in th
population. Young (1973) also notes the importance of expenditures an.
distance between libraries as major \'ariables affecting use.

Anhur D. Little and John S. BoUes Associates (1910) compare th
characteristics of branch and central library patrons using a method 0

correlation analysis. The composite descriplions obtained through thei
investigations are presented in Figure 3.

Kronus (1973) summarizes a number of patron surveys. She notes toa
age, education, occupation and income are found to be significant deter
minants of library use in more than 90 percent of the studies using Ihesl
variables. By contrast, her examination of Illinois adults through reg~essic:

and path analysis indicates that the common:y ciled variables of age. 5ex
income, household head's occupation, and race have no indep-endent effe~

upon frequency of hbrary use. Major factors predicting library lise i:l her
study were those involved with education, slage of the life cycle, and wbar.
residence. She hypothesized that "Ihe greater accessibility of urban Jibrari~

may account for their greater use in contrasl to small town librarll:S"
(Kronus, 1973, p. 12S).

One of the most striking indications of the relative importance of dis

tance with respect to other variables affecting library ase is illustrated 1Ii tb:
1976 GaJlup survey of attitudes toward Ihe public library (Gallup, 19i6)
For this survey, respondents were asked to :ndicate the cistance from their
residence to their most frequently used public library. Thcir answers have
been cross-tabulated 'gy age, SOi, cclucation, occupation, readersh:p level,
stage in lifestyle, and region of the United States. The Gallup Sa;ney con
curs with Kronus in the identification of education, and stage of rife cycle 3,

significant factors in library use. More ~ignifjcant than these variables.
however, are the degree of urbanization, as indicated by region of Ihe United
States. and the level of intensity of library use, Figure 4 demor.~l,ales

regional differences graphically.
Two basic usage pattcrr.s are discernable. The first applies to [egi~ns

of fairl)' high regional density and to established urba.:1 areas sud. as It:c
Mid·Atlantic States, the Eastern Central Region, and, to a lesser eXlent. the
Southeast. User response in the "megalopolis" () f the Mid-Atlantic States
may be viewed as a paradigm for the usage pattern pre..... alent in t:1esc
regions.

Nearly one-third of users ir. the Mid-Allantic Scates p~efercr:l:ally

atlend libraries within a mile of their home. Ths repre.scnts an lncrement c'
10 percent over the national average. The increment may be due 10 Ihe rela
tively closer spacing of libraries in this urbar.-suburbar. region. since th:s
permits sen,ice to rr.ore patrons with mode~ale or light motivation to\\iHJ
library use.

PAlMER

ermit intensified service in the remainina branch, as manifested in lonaer
ours of service, luaer budsets for acquisition of new materials, develop
ent of community-specific prosr.ml, etc.

In other urban situations, the lenle of community may at timci be
omc: aLrcmely localized (Martin, j 967). A dramatic example of this nelab
orhood effcct is seen in the conl1ast between two uregional" libraries in
hicaao (Schlipf, 1973), At one library. Hild, resional service is provided to
IMp: part of Chicago's north side. At LeJlcr, its sister library, less than a
'rd as many book..s per capitl are circulated and service is limited to the

istrict. Patrons of HUd come from 22 of Chiciao's 26 districts; Lesler
mves its clientele almost solely from iU immediate neighborhood. Schlipf
973, p. %77) describes the Leper vicinity IS u. depressed area. both
vcrt)'-stricken and dangerous. "

In such areas, residents live, shop, and visit libraries within the con
nes of their own territory, rarely venturini across invisible demarcation
es (Ley, 1974; Warner et ... , 1973). If a silllie library branch serves a
cdfic sub.roup with.in an urban population, closure of that branch may
CectiveJy eliminate that group Irom the pool of library users, even though
h~r branches may be physically accessible to patrons. Thus. it is important
study the spatial distribution of branches in relationship to lhe individual
eferences of the user.

ser Characleristh:s

e effects of economic and social characteristics of users on library use
ttems have been documented on numerous occasions. On regioDal and
tionallevels, studies range from the earl)' work of Wilson (1938) to that
Williams (1980), Zweizig and Dervin (1977) and E"ans (1979) summarize
umber of individual use studies which appear in the published literature.
esc include works by Benjamin (1974), Bonser and Wentworth (1970).
mJ)bell and Metzner (19S0), Coughlin et at (1972), Evans (1910). Knilht
d Nourse (J ~69). Kronus (1973), Monat (1967), Parker and Paisley

966), Peil (1963), Taves (1965), and the University of the Stale of New
rk (1967). In the majority of these studies. distance is an important
iting factor on library use.

Williams (J980) identifies education, occupational prestige, and ceo
mic abilit)' as the factors most correlated with library usc amone the vari·
les studied. Howe\'er, his study lacks an estimate of distance. Stratton

916) and Young {I 973) usc similar ~tatistkal information, est.imating dis
nee as 213r, where r is the service radius of the average library. This for
ula has been proposed for economic models (Beckmann, 1968). Among
e variables chosen for his regression analysis, distance is observed to be
cond only to bookstock in importance as a variable affecting circulatior..
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Patron response to distance presents a different pattern for New En,
land aDd the Western regions. For the mo~t part. these areas are character
ized by low population density and concentration of library services in
market towns. Tbe percentl,e of use within the first mile is sisnificantly
lower than the national .verajC (Table II). This usa,e pattern miJht be ex·
peeled since patrons with high motivation toward library use comprise the
bulk of the readership. The trip to the library, a.s Jon8 as it falls withinh"ul
her zone of indifference, wouJd have little detrimental effect on attendance.

Llbl"8ry SplellIl

It would' appear from the studies cited in Table I that the zone of indiffer
ence within which library patrons travel freely rarely exceeds four miles.
The uniformly low level of patronage beyond this Umitis consistent with
Hodgson's (1946) and Schuler and TurbeviUe's (1948) hypotheses concern·
ing a core population of library users with highly inelaslic demands. '

The spatial limitations of library patrons have important implications
for library planners. Communities whose citizens are actively intereited in
the public library may expect a fair dcaree of patronage within a 2-to-3-mUe
service area, Location of the library near a concentration of potential users
within Ihis 'general area may serve to supplement regular patronage with
addhional walle·in users. Demographic studies and utilization of urban
planning will assisl in the identification of potentially favorable areas.
Within these areas, sites with superior drawing potential may be identified
using principles such as thosc outlincd by Galvin (l976).

Proper location of a new library branch within a suburban community
presmts a chaUenge for Ihe site selection committee of a library system.
Decbions concerning extant branches in heavily populated regions may also
involve complex deliberation. Older branches in the inner city may require
extra funds for maintenance and protection from vandalism (Schlipf. 1973).
Staffing of a number of branches which serve overlapping districts may be
viewed as a wasteful expenditure (Cuyahoga County, Ohio, Regional PJan
ning Commission, 1966). Getz (l980) otfers a particuJarly strong case for
urban branch closure. He notes that recent budget cuts have caused severe
rcstrictions on the hours of sen'ice wilhin the New York Public Library
System. Hence, branches pbysically accessible in terms of location become
inaccessible to patrons in terms of hours open. Getz recommends closure of
some branches in order to increase funds ...'ailable throughout the system.

The decision to consolidate branches within a portion of a library
system involves a careful review of Ihe use patterns within the district. AreIU
}uch as the Chicago North Shere. where relatively mobile patrons fa\'or
libraries along main arteries, may be amenable to closure of less visible
branches (Institute of Urban Life, 1969). Branches which sustain high levels

j.

I

I
i

of in-house use by patrons from the immediate vicinity may provide in:
tant services to their neighborhoods which would be forfeited were th,
close.

Some segments of the population are particularly associated with h
ia-bou~e usc patterns. Amons these are students and elderly otium.
dent use of reading rooms to study scbool texts rather tban library malc
is a frequently observed phenomenon (Haas, 1962; Cuyil.hoga County f
nina Commission, J966; Martin, 1963). Johnstone et aI. (1977), in an ir
view of residents in urban Hispanic neighborhoods. found frequent men
of library we by students as a means of escaping a crowded, noisy h.
environment. Elkin (1972) defines a need for "private space," especial!)
those in urban environments. When a library is conveniently lccaled, eJd
patrons frequently use it daily, indicating that librarie.s may serve a sc
function as weU (Healy et al., 1980).

Identification of a branch with a panicular segrner,t of the cornmu
may also be cause to advise against closure. Getz (1980) nolcs widespr
resistance among patrons of Ihe New York Public Library (NYPL) sys
La closure of neighborhood branches. On a more general scale, Savas (15
p. 803) observes:

With 80vernments under pres.sure to assure that publi; scI\'ices c() 1:01

'discriminate against any particular &coup of citizens, they must be cen
cemed with the distribution of inputs, outpUIS, and ef:ect[vene~ among
their seryice recipients, Because many cities ha\'c nc.illhborboods that are
populated predominantly by »Cople wtlo shan:: a comrr:O:l charlcterisl:c •
S\lch u race, ethnicity, reJi8ion, income, or qe, it is necesslil"}' 10 c.-plore
the implications ofdifferent seemingly equiublc formt.las for the: spatiaJ
distribution of acrvices.
Beyond the legal obligation to equal se:>'ice lies the moral comn

ment of public libraries tc the principle of social ':>ettermenl. lowell Ma:
(1979, p. 292) champions the cause of progressive library pohcie.$ w:lh p
ticufar vigur:

There are both social and laclical reawns for reaching a wider segment of
the people while retaining prm:r.t mength and cliffiteJe, .. Rell50nahle
concern for the many others, who arc •'information poor." would prompt
efforts to open this source to them. and if ncce.!sary to rede.sign collcct
jlls alld di.itributlon policies in order 10 sha:c thc knowledge weallh.
This is not a matter of mfcmu!.tiofl .... clfarc, a r.and-out 10 a small
suhclass, but a matter of unport to a broad part of the spectrum, ' ,

[quil)'

Fulfillmenl of l~gal obligations w\\'ard equa: provis:;;n of pubJk servi
may be accomplished in a varie~y of ways. Ea::h "c:juitablc::" .:ic-:!si,
favors sorre groups while putting rltt',er~ al a disad\a:Hage, Sa-,is :'191
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details the implications of se~'eral different "equitable" solutions to
distribution of public services. These can be appJied readiJy to the library
situation:

EQual Payment:

For tax-supported servic~. it is .cnerall)' difficult 10 establish the pro
portional contribution of a lpccific individual in relation to the tOlal
j nSlitut ional budccl.

Equal Pa}7Ilcnt for EQual Amounts of Service:

Specific 5CTvices may be paid for by the unit. For example, phOIOCOPY
in, machines within the library require specific pa)1llents per unit. How
eve.(. cquality byone mcasurc may be conmueO al inc:quaHt}' by anolher.
As an illu~trat[on, an annual nonresident user ree is tqultable in that it
charges the same rate for all patrons. However. the individual who
checks out one book pa}'S III much higher per-unit price for this service
Iban the palron wbo checks out a number of book! o~'er the course of a
year.

EqualOlltput:

SC~iCC5 may be diSlributed such that equal resulU arc achic~ed in each
subarea, This results in unequal inputs since some users rna)' ~a\'e to
lravel further lttar. olhen. In addition, it may be diffLcull to ~tab1ist1

measures which tan ad(Qualcly C'quate 5cnices bct ween differcnt
branchrs. One library may give a tliah dearee of walle-in serl'icc whilc
dcmonstratinillowcr-Ihan-averale circulalion as In e:o:amplc.

Equat inputs:

Syslems ma}' pro~'idc equal investment in facilitirs, Complel<:ties arise
r.incc "cquaIiIY" can be intcrpreted in ~e\'eral wa}s:
a. Equal inpu:s per districL This Rllocatcs equal numbus of service

units per neillhbor!lood. Commul1it~, preS5ur~ may fnor thil ap
pr03ch, Howcver. when population density varies. service may net
be cqual.

b. Equal inputs ~r unit are.a This spaces facilities eqm[y throughout
an lrea. but doesn't allow for dirferenccs in population densit>'.

c. Equal s.tisraclion of demand. Demand can be determined by a mea
SLJrl: of use (such as circulation), a unit of complaint (neighborhood
aelion groul'S. etc.), or a weishted unit of tomplaint (poJitica~ dis
pla~' of inlere5t). All of tllesc mcasures favor the aclj~e. vocal con
mmc:r.

Morrill (1974) adds an additional "equitable" approach, His mini

max ~olution rfQuire~ that the ma,umum distanc~ travelled by those on the
periphery of an area be minimized.

The plethora of means to achieve quality emphasizes the importance
of the deciSion process in the fmal resolution of any site selection program.

V. PUBLIC FACILITY LOCATION TfIEORY

The discussion to this point has focussed specifically on the reiatj~llst

the user to the public librar)'. The social, economic. and behavioral en
tcristics which have been detailed here. with respect to this particular
tUlion, preseot, in a microcosm, more generalized patterns cf 5]

behavior in the social environment. likewise. the problems which tite p
library must address in response to the user's spatial behavior are indic
of probfems facing many public institutions. Thus, the library plann er
benefit from an understanding of generalized decision models deve:ope
a wide ~ange of public facilities" A brief o\'erview of the types of m·
which ha\'e been developed to respond to a ;mblic faciHIY localien pro
will be presented in this section. Speci fie appl:catlons to Ihe lib~iHY :.iLl'
will be nOled.

Central Place Theory

One means of envisioning the distribution of a service in the t.:rbar. e::v
ment is to postulate a system with one centraJiy located masler fa"ility a
latticework of equally spaced satdliles (Christaller. 1966). Models are
structed to apportior. a fair percentage of goods to each member O'

heirarchy established (D6kmeci. 1979; Nijka..'np, :~76).

A tint approach to this concept in library [jleratu~en:ay be seen :1

works of Brooke~ (1970) and Stanfel (I ~9). Brookes r.YPolhesiz~.srr.a
main library will have a collection sufficient to f'Jl tiU all U5e~ ncc.>J 5. I'

the branch wilJ supply onJy a fraction of user requests. The ratior.al user
consider the nature of hislher requirements, and delermine the rrobat
of a specific book being held at the branch. ]f the proba:,ilil; is high ::, a
branch wil1suffice, the patren wi:: travel 10 the branch s:nce I:-.e co:.1 oj
taining the book in terr.u of time and mO:ley wi!! be less, Cor,verscly, sht
will go dircctly to the main library if the probabllity of succe:.s ai the br.:
is smaJl. The size of the colll:(tion at the branch, then, will be cal:::u!ate
that proporticn of the main collection which w:Jl salisfy t.1e ~ser's reeds
q~ently enough to warrant the exploratory trip to the branch. If [r.e pa'
is disappointed wilh branch scrvices too frequenlly. she/he ,~ill bypass
branch and patronize only the main library. Stanfe] (1979) er.Jarges IJ

lh:s hypothesis by considering the cost of supr-1y for the librar)' as .... e
the cost of travel for the patron.

This type of model assumes fixed numbers and locations of branc
n.e sile of the colJeetion becomes the variab:e. Public [ac::itie:.' lo::a'
models after Teitz (1967) allow lte distanc.:e and size of the branches:n a
work to vary withb a fixed budget Seve:al models .... hich may apply 10
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E1Ulie DemlJld Models

1. MiUimize uti;lzation:
This favors those w;:h low mcbility, if lISe is otherwise eqcal. ;ince

Abernathy and Hershey :t972) provide the conceptually intrigt.:ing approach
of presenLing an equation ""hid: ma~' be optimized in several different ways.
The possibilities afforded :nc:ude these optimizations:

Gral'ily Models

A group of models which arc well adapted to the addition of a facUty to a
sroup or existing branches (Bach. 1980) are known by the general tenn of
gravity models, after Reilly's (1931) analogy between shopping behavior.
and the attraction between heavenly bodies. Roberts (l~) applied a basic
shopping center location J!ravily model to assist in site selection for a public
Ubrary in Scunthorpe, England.

One of the most widely used gravity models is that proposed by Huff
(1962) and first developed by Lakshmanan and Hansen. (l96S), This
Market Potential Model compares a shopper's probability of using a st;::rc
in one district with that of his/her using a market In competing dislr:ct\.
Getz. (1980) makes use of this model when he compares Ubrary users' re
sponseslo a group of libraries which differ in the hours of service they olre:
their patrons. He introduces an intervening opportunity element which
allows comparison of competlOg sen'ices that \oar)' in attracth'eness to the
patron.

In sravity models, "attractiveness" is generally defined in terms of
floor space. Shau8bn~sy (1970) used floor space as one of his variab:cs 10
describe library service in three states: New York, Pennsyl\'a.'1ia, and t"cw
Jersey. He observed that such a measure was considerably less ~ignificant In

ducribina library usc than four other factors in his regressior. analysc-~: (I)
volumes, (2) budget, (3) professicnal staff, and (4) nu:nber of sealS a~a:l

abJe. As previously mectioned. otber suitable measures might include ho'.,HS
open, new acquisitions, circulation, registration, reference questions asked,
or attendance.

Gravity models normaliy include a factor representing varyi:1g COll

sumer respor.se to a given service. They \.:.suaJly define this in ter:ns of in
come, since spending power reflects the ability of a consume: to uL:ize a
store. Since income and library 'J5e are frequently positively CO:Telated.
!uch a factor could be used effectively in library studi~. Ho',\'e\e:, Evan';
(1979) points out that surveys requesting estimates of library patron ir.come
levels may offend some patrons. S:nce this factor is closely rdated to educa
tion (Kronu~. 1973). the Jevel of ed'JcationaI achievement may be a more
useful practical measure: in librarj studios.

I,

I
"

f

I

PA1.MEItSoU

library situation have been proposed. They wiJI be coruidered in the foUow
ing SectiON.

Trnelled-Ior Goocb

Distributed Goods

A number of public facilities modcl& are based on the as.sumption that ser
vices are to be distributed equally to aU members of a community. These are
frequently referred to as "covenna" solutions to the facility problem, since
the ,oal is to space f.dUties It equidistant locations. assuring equal
coverast for all points wilhin a district. White aDd Case (1974) review a
variety of models which use this approach. Older "rules of thumb" such as
the I-mile service radhlS concept for public libraries represent application of
a covering approach.

Newer"'covering models for public Ubrarits may utilize computerized
techniques. Public Technology (J 978) has duigned a computerized package
which calculates travel lime between ponions of a city. and identific,s loca
tions which "ill permit delivery of sen'ices to all points of a city within
spedfied times. Such programs are particularly important in the location of
emergency services. such as ambulance stations. A Ubran' model has been
proposed along the same: lines (public Technolol}'. 1974). Kochen (1976)
aI50 discusses a travel-time minimizing model. Robertson (1972) utilizes
statistical packages developed by the British government to define library
catchment areas in terms of population density.

l'

')
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A basic problem with the use of distributed goods models is that they
assume the sen'ice will be equall)' available to evel'}'one. Some services. such
as the transmission of radio wa\'cs or disposal of sewage, approach this
ideal. However. other public facilities such as museums. parks. libraries.
and hospitals are organized on the implicit assumption that the patron will
provide his/her own transportation to the site (lea. 1979). Consumptton of
such services is inherently unequal. since some patrons must invesl more
time and energy to attain the loods than others. Patron re~istance to travel
becomes an important limiting factor in models for travelled-for goods,
since a facility wiH fail to serve patrons bC)'ond certain perceived limit.!>.

ReVelle and Church (1971) suggest a model for the location of public
libraries which incorporates a measure of user re5istance to travel. Library
size is defined as volumes in a colleetion. A budsetary restraint is impo~ed;

equations arc sol lied to determine the size and optimal number of facilities
to cOver an area within the limits of patron [ravel behavior.

A model such as that or ReVelle and Church is theoretically sound. In
:3 practice. it may be difficult to apply. since few public service institutions
.~ ha1,'e the opportunity to start from scratch a:ld place hanches at optimal
~:i locations (Hodgarl. 1978).
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